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Abstract Of JP1 0206457 

PROBLEM TO BE SOLVED: To provide a sensor structure 
having a relatively simple detection circuit of good detection 
accuracy without servo control performed. 
SOLUTION: The sensor has center beams 102a, 102b; 
102c, 102d fixed to a surface of a substrate, a movable 
electrode 101 supported by the center beams via a space to 
the substrate and movable In a direction parallel to the 
substrate surface, fixed electrodes 1 04, 1 05 set at the 
substrate to confront the movable electrode, and side 
electrodes 106-1 1 1 located sideways of the movable _ 
electrode and projecting from the substrate surface. A Jjk 
change of a confronting area of the movable electrode and 
fixed electrode 104, 1 05 is detected as a change of a static 
capacity. In this case, a half length L2 of the center beam '-.-wr^-. 
and a length LI of the movable electrode at a part fixed to : a * 
the center beam are set to hold a relationship L2/L1 of 0.8- 
2.2. - . " 
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mi'i'^WimmizMisii^xmfz&mi-mi.f^tirzm^mm 

[W^iH2] »*ifl 1 f3«®»«^SSiJDMJK-te >-9- 10 
{::*5V«t:^ iui3Sit*.§g©^^Oft^L 2 Bui3"nH& 
««iASmif3ffii#*.^{CH^$tiTV^5S$ L 1 CDltL 2 
/L1*S0. 8~2. 2T"fe5Cli:^i^^l»i:-r5#Sg 

CW*l«3] ttsltiS 1 Xti 2 i3m®»tt^«S.A0itS 

Jth/d*si. 2-3. 4-e«)5C:i:^&iRF^i:-r5»m ' 

[W^ia4] lt5l^Iil~3ov^■m*uIS§3«Bo»m 

lug3qHI;mili:mIi3lll®a«ii:cD5t=ffa]®«i:, |ui3ql • 

m«s t B5i3^ 2 ®s8iM<!D»m^a©M*t^tti-r s CI 
■ m^zm^^ntznw-^mhs mim^^m^^-oxmi^ so 

Btrg3m»i«®i:iii:^mfiB®^P«SBSio^<b4»«§s© 

CW5t^iM6] sS#i«5f3«4®»««»^:inMJK-b>-9- 
1*^0. 8-2. 2fa&5C:i:^#mi:-r5»«^S^ 40 

mII3qiSt;S1S®«^lc^PS=£ * -pT mjf3atS^®*^ 
ttibTiSft5>n;tll^aiii:^llx.. lui3Wi!;mMi:H 
^afil©^IS^EgSf®^'fb^&»«^ffi©^<bi; bTt^tti-r 
i. ^ ^Itmi:^ ^#tt«fiSCADMS-te >-t^-c 
[f«*il 8 ] if SRII 7 f3«©-P®^SS:inil)K-b >1t 

t^5V^T^ |IJf3i^J#*>^©*:9-©:S:$ L 2 i:. BtlI3Rli'j 50 
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Sffid5mJl3(i5t#*.mtc|ll:^^tii>ft^ L 1 ©it*« 0 . 8 

~2. zxh^z.h-k^mt-t^mmn^^tm&'ty 

Vo 

ifil3orii)a«itc^[pi bTBtjf3S«ciS!it e)ixfeSl«S«i 
iis fuf3qH&S«icD{M:&C{ftSbBtif3»*S«®A^?>§gHi 
btaSlt^^xfc+t-i' KS®i:$rfiS^^ tui3pII&SfiBi:tii 
i3ia^«®i:0^lRl®«O^<b4»«^a:O^<bi: bT 

t^tti -r s #it^asADMjs-b > -y-©si3t:^&-c- ^ t ^ 

■r?.x|Ii:. (b) Bui3ag l©MJ;^^^->S:BJ5ab. 
Btii3/'t^->A'JIJJ5E$nfeMS:VP^i' t bTKj83atSi:: 

xfli:. (c) Bul3lllOM?&l^^b^ ^©©*.v;^<5' 
ffl©^2©P$?i5fig-r2>xSi:. (d) Buf3^2©Mic 
Hui3PSJ#*.«®T>*-Si5i:'Je?.?L>&U^'Hui3-y-^' HSU 

*siiig^^n5?L'$ff^]5E-r snigfc, (e) ^<D±i,z^m 

ffiabfc©*.. ^(D±iz^7.^m(Dm3(Dm^m^t^ 

jzmt. (f ) mif3ll3©MlCHui3#iiSfli>'U n>MS: 
ADXt-Sfc«)®^'^;J'->S?i5fK-rsx?ifc. (g) H5f3 

>'-^>S7->Asjf^),i(,^tifeJ3I«:V7;^ i: bTtulBf-^Sa^i^ 'J 
3>M^J^>;'^>yiDXb. BuS3(SS*#*.*> Buf3i^J^*. 

mizm-^^ntzmti^mm.mRxrmB^.V'-i v-mm^mm. 

-rsx^i:. (h) Huf3^i^Si>'J3>JK®T?^t:ffiS 

■$timsmmmmtw-nti^:^mzmiL-mmtii-5immm 
ts mu^mmMizM\5i\^xmmmRizm.i,fihtitzmM 
mmt. mtinjmmM'Dmi^iziiLm.vmm&w.^mi)'^ 

t mJf BlU.^gmfil ©.*f iRl® «© b 4 »S^fi© 2?fb >: 
b T ti^iii ^ 5 »ll^«^iO»ff-tr > +^ ©«3t^?£t o 
X. (a) »S±tc#JigB^iy'J:3>aM4fl$^U Stlf3# 
i!gffi'>Un>MS:a|ta<b5!iabfe©*.. ^©±tv;^^ 
ffl©^l®^SJlJsKt-?.xfii:. (b) mif3^1©Mt^ 
^■?^->4ffJfigb. lui3/^^->A5?fM^ix^M^fe^^ 
^J' t bT Su tB^i^a U 3 >J3I4 5=- > <5^ADX bs b5 
f3H^«SiSfl?BK1-Sxgi;, (c) Huf3^1©IK^R5? 
*b, ■^©®*.v;^^McD^2©M^&J^fiK-r«x^Mi:. 

(d) B5s3SI2©)!Itmjf3ia3J#*.^©:^>::fJ-gl5i:'&:S 
?LSr>*Htj§3-9-'f KaffiA5iig-^$nS?L*J^m-ri)Xa 
ii. (e) •^©±lc^MB^$^y =i>MSfl^fS,U Huf3^ 
i^^i-';=i>M<£a»«^b^!lSbfe©*>> ^©±tCV^^ 
ffl©^3®M^fl$J5K-ri.x^lh. (f ) Buf3^3©Ml:: 
Sui3#^gB^i^ U 13 >j3M4iDXl-§ &i^)©^-5<5'->S:JK^ 



( 

3 

VSulB-y-f FSffi^^^-rSXlIi:. (h) mt^^^^B 
'J 3 >M©T^l^taB-rSHfif3^ 2 cDM^P**t-SX 

[ft sRii 1 1 ] !3 ^i^■em^^^fclHla5 

is Sut3ql»m«ifcH^®il®^PSSg^®^^t;^»«§ 

»l©m^Ji5J5£-r2.x®i;. (b) HufB^iroUt^^'^^ 
->^J15^b. mjB3^';c57->*5ff$fiSc$^feSIS:^^^7j: 

b T Ml 3»« I- F - r b . M lasts I- M I3@^ 

mM^fi^^-t^:r.Ut.. (c) miS3^1©M*l^*b. 

mjS3^2cDSIlc/i^->4ff$fi5;b. -^tL^r-Vy^^hbT 
i(jfB*tMS.t>*miI3ll^«ffi^^ 5^ >^JDX b> buIB* 
M t Jf^fiK ^ n « ® fflli a l:: su IB H ^ «® StB ^ * ^ ^ 

sfc. (e) m^&mL±-^n.%mmm&v^^^m(om 

3®M*«»-r^xSi:. (f ) lufB^ 3 ©Mt milBP 
j#*,^®7'>*— ?fPi:5&2)?L&ff^J5S;t-SXSi;. (s) 
^®±H^iSg^i^';ri>M^Ji5^bv lufB^^SS^'J^ 

W^ff^JSKI'i'Xgii. (h) Sub3® 4®M^3mJlB^^oB^ 

(i) mifB/'^^5'->*^Ji^fi£^*i'^lKSv::^^i:bT 

mm^m&i^ n^ym^^^^y yjjpxi- xfi i: . 

iBP^*.^t i -3 T HufBS^l-:^ bT^Pf ^^-p 

BfifBoHt(mfii©ffl!l7?t-^RSS:*>'oTHugB»fi«aiP 

fjSgttSbTSit^tT-fcll^mffifc^fiiiv mlfBnJI&Stl 

(a) atRfcfugBaSmfiifflOiB^Si'i^^-ri.xei:. 

(b) a«±tm^bSI&iS«1"S^^i^^ (c) S5B3M 
{bM®®itMA5|(i§BS2fS±t^&at- S i -5 bTlulB^ 
■fbM^i<^^>^*inx-r-5xgi:. (d) sulB^^b^® 
iiie^tr BulBffiJ^C^i^^ns <t a t bTHufBH^«1S 
SrBBK-r-SX^ih. (e) mitBaffi±t;«^lfiltWSt>* 
^x^'fflcD^l©MS:«J■-r^'X?I^;^ (f ) BuiBSUIB 

mmmm.m±o)^ i ®)Ki:iRiufBw^*.^©7'>*-gi5i: 
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^fS?L<&ffM-r?>xgi:. (g) -^®±t^^Sffii''J:3 
>M4ffM bs mJiB^ISHi/ U >m?&««{b^!tS bfc 
•?®±C v';^^;R|©^2cDM4ffjmt-i'X|ii:. 
( h) huHB^ 2 ®mt But3f-iKSi>' U n >M€:*nxf S 
fcto®yi^->SJfJJ5K-rsx|li:. (i) mJ!3^-^^-> 

jK^/f^vy^ax-r^xlii:. (j) H;if3^^S»>'Jn> 
Mi:SufB«Mm^iie^l»®Ht-ffiei-SmiSBm 1 

|^*-rsx|li:. 

[0 0 0 1] 
[0 0 0 2] 

20 h b •> 7^ A ^ ffl S^^M C {± g lb* ©«3g ^ 
2.. -:f5. «sgB$c{ieilltcf-isiijb^i:v^aste#-^l5]* 

[0 0 0 3] i©JflDiS«-b>-y-i:b-r. lf-AT-2Jt$ 
MiSf bTEg^nfcH«m«S<t !) '&?>iaMJK^jiiSPi:> 

«'fbbfc«3i®t)©*^ELECTE0NIC DESIOri 9 9 1^ 
8^^, 4 5~5 S'^.— ^^^;:f3«$i^TV^S. 
[0 0 0 4] ■ 

40 $nS©S:l»±-rSfci*Cs pJii)v;^Asg|^g^t^b 

ffllb. ^©$iOTtB:t;*^e>JDaKfI^<&f#Si5{^bTV^ 

So z.(Dfzib. {t^M^S[HlE§*s^tlS<bbTV^?>„ Sfe^ 
*DjlStt{±ia5©«3l(i> iDX©fe»icffli> S v-;^ ©/'•? 

[0 0 0 5] SCs @tt¥©:3iT^N*>yi^i/;^7^A^C^ 

ADajsj5K^t^»t-i>m^©#B'jj:b mmmm.) ^its^. 

50 m^ol^^SgSf^ttis >;'5^SX^^K:*ffi^^ 
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[0 0 0 6] ^^mit. C©<t-5^rf*D^$a-fe>-9-®3at»t 
[0 0 0 7] 

5 -fe >-y-«3g<&ggffl-r s h c i o T HuSB sw^j^-r 

ao^fb 4ti^*o f S c i: !9 iailK St^tB-T c t 

[ 0 0 0 8 ] la 1 tt^ 3(s:^wt<ts»«^ss;iDjiiS-fe 
>-9-©-«fijcDa*^§^^^-rBSiiT-$>So mi (a) « 

mm. 01 (b) B:^©A-AWHiaT-fe5. H^mfii 

1 4 (±'> u 3 >^cDa*s 1 6 (c?fjESi$ nT:j3 ti ^ m®^ 
i-^mmm) i ittii^«®i4i: 

nTV>€.o qH!;^;:^ 1 U±> T>*— SBl 3 a, 13b 

T-»S 1 6 izm^-^titzm 12a., 1 2 b J; o T^ lil 

^ffl«i 4<z)±;^{cmAe®r^P«**L-TXf#^tL-rv^ 

[0 0 0 9] SDjtSA^a^fi 1 6 H0 1 

^sMi 4 i:cD^lM^t^^cioT^ z-ocommii, i 
4©*fiPiBi»*s^<b-r'i>o bfcAs^T> zn^—^<Dm 

®1 1, 1 4MJr.oTfll^$n2.=lV7='>1tcr:#®gfi 

[0 0 1 01 H2tt> *^B^CJ:S»«gMSiDjiS-fe 

>-9-CDftb®^J(3D»*«J5E^^t-B§l|-r:$>5o ^2 (a) 

\tmMmmt.'o]Wi-^7.c6iiLmm{^^^7fst^w-mms 112 

(b) {i^©A-A»r®0T-feSo EI2®{?ytts a^fii 
6±tc@^m® 1 4 izm^xik(DW\^wm 1 5 ^iiin 
b> 2oO|l|^l;®14, 1 St^-^-gBAs^JfeSia 
bTqJKjv;;^ (oJiijSIl) 1 1 5:IS(tfct)OT-fe-i)o 
qJt!;^;^ 1 Itt^ T>*-g|5 1 3 a, 13bT-affil6 
icH^^txfc^l 2 a. 1 2blcj;-p'rs a^ffi^.l 4 
<D±::^\zpfiM(D?sm^^LX^W^tiX^^^o 

[0011] iimmtmm i e t^^7izm2(D&:&yj\^ 
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14, 1 dizML-xmMmzmit^o :i<D-s]mmmi 
itm^nmi 4i:®fflp!t^titcfcoT> qji&msi i 
tm^mmi 4®«[pihis, sufqii&mffii i tm:&m. 
m 5 b©^iPi®ii*s^'^^{b-r5o bfcA'oT. 
^oji&aai 1 tm^mmi 4izj:^xms^^nh^i 

mmi 5K:ioT«fiK^ns^2®3>7'>-9-©»«^ 

a^{bi:bTig^s:ii:tJ;f). iDMa&t^iH^Sdi: 

t^x-^^o mitmzit^ 2ocD3>7^>-9-®»a§at± 

miziii^^r. 2-:?©3>7^>1t®^S^fiAs^bV^J;■5 
tc:ttfi8ff^tt^^»T4o < ©AW* bv^o 

[0 0 12] :$i^miz^?>mm^m^i]umm^>D-it> 
■mmm'mizm^^rifzm^^mt. ^^*>mcj:-pTa 

«(^^bT^Pt^lto-rSi$$ti»S^Ht¥ff'^e:^,[°l 

izmi-^n^^j^^JWimmt. -^mmMi.zM\^\^xmRicm 
ifbtitzm^mmii. ■5jt!j««i©iRy*t{4aba«^B 

20 A>e>3gttlbTa&(te.nfc1t^' K«ffii:<&Ci^. qJffi;«1?i 
fcia^«fiii:®?^|plB«©^<b*#m^S©^^bi: bT 

[0013] mW-^m<D^^<DSi^ L 2 i;. "5r«J««i;6s 

0. 8~2. 2T-feS^i:AWSbV^, pJSjmiS 
©ffi^^hi:^P«d®lth/d(i 1 . 2~3. 4T-feSC 

[0014] HufBiii^a^tt^ 1 ommtm 2 ©s® t 

30 S«Bi;^2©«@i;©MlRlffi«i:tt> ^l&S®©^&t^ 
J:^X-:&ifimMir:S>t^it:^ifim'p-r?>mm^m-t^ 

^oizmsz\^. mmmmtmimmmfDmm^mt. ri 
i&mffii:^ 2 ©sffip^©pm«a©M4itad-r s c i:f 

[0 0 15] pii&mffi{±^te;^initBSia3SE-r5:&iqit-5i 

r)f5v>lci|?i^$nt-».l5!r©mii*^?5«J5gt"a^ii-*^T-^ 
-5. -tJ-'T K«ffi{±qItt;tt:gii:l^-©«-*4-eJi$fiS;^n-CVA 
5*)©i:-rS^i:As-e?So S^mWi^iKftS^ U 3 > 
t^ifjfii^Stetic b-Cfl^J5£$ ixfca® i: -r S - i: 

[0 0 16] *^ie©»a;^aSADigjK-fe>ltt:{±. pI 

m^mi,f^ztifix^i>o z.a:>mm^it&um.mzm 

turn® ©Affile A^A^t) -r^ t i:^|pl f S. 

50 tiE«^nSo 
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[0 0 17] tfzs mvimmwmiii^mmmtv--( h-m 

11 h o Fif ®ji ^ epi)D -r S SE Epir^lg ^ fit X. ^ 

[0 0 18] ISS^^A^il;^?'^^ >y5=-><^^ISJi. 10 
E E P R O M *^ ^ -5 ^ -'HaS^IS i: -r S C i: 

[0019] qi»m«B{±#m^b$nfe^iefti^ u n >c 20 

*SM^*.*K:a«^nS:g^L lCDltL2/L IfiO. 
8-2. 2T-feS:ii:*W* bv^o 
[0 0 2 0] ;$:^B^{;:j;€.#«^»SiDMJK-fe> 

o -ratRc^- bT^KS<£^-3T^ft^tisifisa ii^^T 

^*)-DTa*SS®*^S5UJbTIStte.nfe@^«li:* 30 

[0 0 2 1 ] qji&snfiaia-fbs-nfe^i^^j^u =! 

88SlF@^«11{±2»S{ti $ nfc ¥-^ffi-> I' > C J: f) 1« 

■ 5„ 40 
[0 0 2 2] 3®-tr>-itf;:*5V^Tt)s ilJ#*.^®^^© 

®Jt{iO. 8~2. 2T^i)C:J:*^i(f* bv>o BuIBb 

:^[aiizmi.'^s!iti:Rimm.mt.. uijmffit-^iRibTa^ 
izmif e. nf; s^im t > qri&siiroiByi^ t b«« 

bTt^ai■ri.#®^»Siia^a^z>-9■tt^ (a) m^ffl 50 



!tf ii¥ 10-206457 
8 

(b) ^l©ilt;:;'?^->4ff^^!£b^ 

titzm^-^:^^^ t [^xmRiz^n^t: F-rb. atst 

S^mSi^^fiK^SXfii:. (c) ail©MS:l^5febs 

^©©■fr, x'7.^'ffl©m2©M*f5fiS;t-ax|IJ;. (d) 
^2©MCMJ§*>^©T>*-gi5h^i:?.?L2^U*1t'l' 
ffi*5^g^^n•2>?L4Ji^fi)(,■r*^:^ii:^ (e) •e©±{c# 
j^ra U :3 >mmm b. U :3 >M^fea^«bj!!L 

lib^:©*,^ ^©±Cv'X^ffl©^3©SI5:Ji$J5S;-rSX 
ISh. (f) ^3©Klc^i^B^^>U3>»i£*DX-r5fe 
to®/^^->S:Jf^fig-rsxfIi:. (g) /-^^-VAsji^fiK 

it-f (h) ^Jg^->U3>M 

©TT^ttea-r 2 ©M^^*t-Sxgi:i£^trSijfi 

[0 0 2 3] H^ItB»«^«SAQ3SjK•b>■y■{i^ 

( a ) S'IS±lc#l^ffii' 'J =f >lK^J^fiK b. ^m^i^ 'J 
n>sa^«li^biiO!abfe©*.> ^©±i3v:5^i7ffl®^i 
©)!R^ff$fiK1-Sxg^. (b) ^l©Mi^^^^->^fl^ 

fiKb. jt^-ymm^ntzm^-^:^^ ^i^x^f^^a^ 

';=l>IK<fe3:5»^>^*DXbs H^mffi:&J^J5K1-5Xg 

i:. (c) ^l©SI&l^*bs ■^©©•^v::^^^ffl©^2 
©)«4BfiK^i.x^ih. (d) ^2©Mi^Wi^*.*®T 

■r^xMt. (e) ^©±C^iiSSi^Up>JK*Ji5fi£ 

u #;grB->un>M^»«<bffiabfc©*.. ^©ic 

v;:^^ffi©m3©M^ff$fi£-rsxei:. (f). ^3©M 
tz^S^v- U >M^iDX-rSfc«)®>'^;5'->5?5^fiK-r 
SXSt. (g) ^■?^->*sfl5fiK;^nfcMtrvx^i:b 

T^sgB^>'U=i>M<£:3i.y^>yinxb^ m 

xiih. (h) #jig^e/Un>a®T:*lcteBrsll2 
©M^l^*1- S xg i: ^^tr^M;^^^ <t o Ti^jit-r S 

[0 0 2 4] ^tzs Hu§abfe> a-t«a^s$D^i^T•ffiJ 

J; o Tats CM b T ^ o T 5^ ^ ¥ 

^m-r^mmmmAMMm-i^yv-ii. (a) s^mmi^v 

o t V ^ ffl ©IS 1 ©M Srff^fiK t- S xg h . 

(b) ^ l©Ml-^^^->^ff^S!(,bs — >#JfJ^$ 

tifzm^-^^^^tLxm^iz^um^Y-yi^-^ a«c 

m^*mt:B^t^^mhs (c) ^l©M$:l»*b^ 
^©©*.v^<j7fflcD^2©M^?i^fi£-r?>xfii;, (d) 
^2©Mi^A<5'->^Ji^fiKU -etiSv^^^iibTatS 
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(ommizm^mM^mm^-^^ocmt. (e) mR±iz 
•7:^^m<Dm4:(Dm^m^-r^j:.mt. (h) ^4cdm 

SXifit. (i) ^^^->*sjKfiK^nfcM^£-^;^<:^i:b 

(j ) ^f^mi-')^>mtmmmm<DmiziiLm-r?>m lo 

[0 0 2 5] Sfc. mif3bfe. »S^®C|Sl:^^tifeM 
]a0S*.^^cioT»«t^b-r^|5^<l:i^oT 

ts Rr»«11®{l[l:??{::^g8*t)o'r»ffi*HA»e.^tBb 

m^mmm-i:>v-it. (a) atfi{cH^«Mffl®iE^s 
fl^^-rsxgi:, (b) mi±i::mim^mmir^jim 20 

i:. ( c ) mim<Dmmm-^mu±iziiLm:-r^j:. a t b 

■r^^bMS::i^<>^>^*DX-rsx^ii:> (d) ®<bM® 
SitS(ciB«|{cgEM$ns cfco bTll^««i^feJi^^-r 

Sxfli:, (e) a*S±t3S^*fiiSM^i:t>'Vy^<:7flf©^ 
1®M^«J11-Sx?iii. (f ) ffl:MIMtM±©^ 1© 
M t Mi^*, «©T > -as i: ^ S ?L 4?fJfiS,-r S xfl i: . 

(g) ^(D±iz^^m->'}^ymt:mm\^. ^^m^i^v 

®Jia^ff:J^1-SX®i:. (h) ll2 0Mt^JS£Sv>; :3 
>MS:Aaxl-Sfe»®/^<5' — >S:^]^J5)4■r?.x$ii:^ 30 
(i) /■5^'->*sjigJ5i4^nfcM^£v;^<5'i:b-C^*SSi>' 

V:2ym^^'y^>vmni-r^=i:-mt. (j) 

[0 0 2 6] TK^P^fciSi:. a^jtrn-b,-^$tiio^# 

[0 0 2 7] 40 

04 (a) , (b) , (c) it. ^^m3fpizmyfs 
^ntzA-A, B-B, C-C^'^r >T-©»f®l21t-fe 

So 

[0 0 2 8] c:o#«gFgS;iioi^K-fe>-9-{i. ^i!igffi'> 

4, 1 0 5. S« 1 1 4A^?.s§!±ibTaS(t^nfc-9-'l' K 
mil 106. 107, 1 08, 109, 110, 11 50 
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K ®»iiSffl^^^'-> 1 2 1 a~l 2 1 c. ^^>;^r 

1 2 O^^bTStSl 1 4±(;:aStte.n7£:pJi!;v;^ (ir 

1 0 u pikj-^^ 1 0 1 Sr^^-rs 4*®^ 1 

02a~102d, ^102a~10 2d^mS.l 1 4 

lzm^i-^T>iJ-^l 0 3 a~l 0 Sd^m^^o m 
102a, 102b; 102c, 10 2d{ift$2xL 

2 ©^l^*.|g4«^!)<,b. aIK;v>^ 1 0 1 L let) 

fz-oX'e<Dmm^imi^%miz^i^:^i\x\^^i, -mo 
ia^««i 1 0 4, 1 0 5 mmJzxy)mAyizmr^wmx' 

[0 0 2 9] qjl&vx 1 0 1 it. m^^(DmXit4:^(D7. 
hJc J;oT^St$^^fe6*Oifflftv^mfiiSfi. ■y-'T K 

mffi 1 0 8 , 1 0 9 i: 1 1 0, 1 1 1 A^A !) iitr-^SB. 

f^f^^izmi^ibtifcmmmi 1 2. iisswb. t> 

A-SPl 0 3a~l 0 3di^!^tVX&mi 1 4©S 

st^fTfc^ttntgjfepittmfiifcbT^te-rs. ;^';>;/ 
hx-Km^tiTc-ain^T, 1 0 i©iffl«v>a^a5(i#/<'ig 
1 0 4, 1 0 5 (D-:f3^iitMl3 tmta ^ . pJ«it 

>^ 1 0 1 AS|a3®&;&::?|plK:^ebfei:S, ^n-^tiS 

^«^iil 0 4, 1 0 5 i:©«:&»3gSA5^^t.-rSo 
[0 0 3 0] *^SMt5td-b7j<T?^(p] (III3 0:£;6^|q]) 

0iDSSA^iilOfc-3fci®-&{c. qia&v;^ 1 0 1 A^h^s^i 

1 0 4, 1 0 5k:?^bTffi?:^B^J^c^t^b^ 1 0 

1 1 0 4, 1 0 5 t.(Dn\p\mmM^ti^mh-t 

So C3T% pJltiN';;^ (ql«j«11) i 0 ihrn^WMi 

0 4tioT«J5K^n-5^l©3>7^>1t©#aSS 

qli&v;^ (oJl&S®) 1 0 1 fcia^S® 1 0 
oT^iiK^ns^ 2 ®n >^>-y-©#S^fii:©M^# 
x-a, Hlffijv;;^ 1 0 1 hm'^mm 1 0 4©?:^|p]li«S S 
1> DJi!;^;^ 1 0 1 hm'^mmi O 5 i:©M|pI®«$:S 
2. pll&v;;^ 1 0 1 i:@^mfiil 0 4, l0 5©F^lcji$ 
JSK^tLfc^-v^^ri 2 0©SEg8*d. ^S^S£i:-rs 

AaMSA5J)Dt>o*:St©2-:3©n>7^>+h©»«;^S 

[0 0 3 1] 

[Sg(l] AC=£ (S 1-S2) /d 

[0 0 3 2] bfeA^-i>'r> C©ADajS-fe>itCiDitJgA5 

APfcSi:^ oJlljx';;^ 1 0 1 hm^Wmi 0 4fcJ:oTfll 
^^FtLSBl©r3>7=>^to»«sai:^ -511!;^;^ 10 

1 ^:I1^«M1 0 5 CctoT«fi£$n?.^2©n>7'> 
it©»a^aA5g^h bv ^©M«:l^/±l-rSCi;T-iDiiS 
O:^t^4t^t±i-rs^i:tf-c&i.o C©7^^lc<t tJiPjg 

Mt^tB^fcfT^ oH!?v>^ 1 0 1 ii-^immm 104,1 

0 5^©^i'>;'7"l 2 OA5^t)?.^i:A5:&V^fe«). gfi 
t^tii^tt A;^;*nMSl^^ bT atSiSfa t So bfe*^ 
oT, ^©JD^$Je■fe>+^{i^ ^DMEtiot^^-V'^rAS 
^<b-r S c: i: ^&tfetbf Sti^*©^' r©iDitJK-t: >-9- i: 

\tm\.x&mm^t:m-^^. 

[0 0 3 3] ^tzs ^MXmQm.mtmi:)r^fzm-^iz^l 
0 2a~l 0 2 cf::?lA^c^D:t;A5Epiia$^tvS©^PA±© 
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1 1 *SiS(te)nTV^i)o CO-f'-l' YMU 10 6-111 

{i. -^m^T. 1 0 1 t(D^mfsm^M< i u 

T^Vtrv^^tiDWl&vTl 1 0 1 CD#ti6S:W;t5l^tg 
•fe^-f 2)o Si-s nnd"^^ 10 1 tit-Y Kttll 1 0 6 ~ 

mmtiifim^s ^im-^y^ i o i ^^aij^te^-^szii:*^ 

[0 0 3 4] Sfc^ a*Sl 1 4±{c!is Bnb-v-JX 1 0 1 

1 0 4, 1 0 5®a«ilSffl®^'!^-> 1 2 1 a~l 2 

1 c*s|g{te)nTVi^o C©ffl«iiSffl^^^ — > 1 2 1 
a~ 1 2 1 c -itm^nM 1 0 4XJiB^S;1ii 10 5 izm 

0 1i:@^«®10 4, 1 0 SCteSXU-t-JlH-rS 2 

2 1 a~ 1 2 1 c®-ofeSV>{ifflSi(©*)®^@^S11 

1 0 4xtti 0 strmawcfgi^-ri'-ii^J^-^'^'^* 
v:^^ 1 0 1 iin^-r^m-^mm i o 4X{i i o 5©b« 
^ll^*s<]^c^i:;«c^■a■^ oit&v;^ i o i iim^'mm i o 4 

tijy'p; 1 0 1 hsssiii 0 5fc<t-pt:^fiS4$n5^2 

[0 0 3 5] CWiate^figK.t ti. EPaJJoMJ^t^U 
1 0 l®{pi|:5{catfil 1 4A»f>??tilbTaS 

\^^ntz^^ YWmi 0 6~i 1 ncif). ^1 0 2 a 
St. SKI 1 4{ca»iiSffl''^^-> 1 2 

1 a ~ 1 2 1 c SaSIt ?> c i: {' J; 5 > PiKlSffi 1 0 1 
@^«fiBl 0 4, 1 0 5 tCJ;-3T«JS£$tli> 2r3®n> 

[0 0 3 6] 05 {i*^a^C J: i.»a^as*D^^s-fe > 

6 (a) , (b) , (c) fi. ^^m^^l^i^^-^f^tz 
A-A, B-B, C-C^-f >T"®SlTHIllT*fe-S>o 

[0 0 3 7] :i®fi?iJ©»«g»5?;JPMJK-lr>it{iv ^SS 
Si/ 2 1 4±iri9!tt?>ttfe-^OH^^ffi2 
0 4, 2 0 5. »S2 1 4*^?>S§tBbTK:(tfen:fef-^ 
FS®2 0 6, 207, 208, 209, 210, 21 
U ffl«illfiffl/'^^->2 2 1 a~2 2 1 
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2 2 0?£/rbTSS2 1 4±CI9;(tP>nfcnJi{Jv;^ (nj 
2 0 1s oriiJ-^X 2 0 1 S:S^t-^ 4 :#;©^ 2 
02a~2 0 2ds *2 0 2 a~2 0 2 d?£:*^2 1.4 
{;@ST2)7'>*-S32 0 3 a~2 0 3 d&«i;?.5o ^ 
202 a, 202b;202c, 2 0 2dt±*S^2xL 

2(Dni^-hm^mis.L. ajajv:5^2 o ittft^L i tt> 
B^msi 2 0 4,205 iiim:s.}zx\)UA,i=.mBWMx 

^ o 

10 [0 0 3 8] :i®«?0®all!iv>^ 2 0 1 {i> ^©«?!li:|el« 

*^Sa5*ai^tSH^ffl®S53^V^*2 15, 2 1 

pri&T;^2 0 l©SSa!f::S3S$nTV^SIl!3©«^^ia 

l^gl5tB^B$^^■?:v^SJST•5t©^?ll^;M'fe-5o c© 

fzHiD-^ H®®2 0 8~2 1 lASpIl&v;^ 2 0 1 VlX-o 

«3t*affl1-5-i:(^ctoT. -9-^ H«112 0 8, 2 0 
9, 2 10, 2 1 l©@SJ|g*5mi3aib-^-r <*^o nJtt 
v;^©**SI5t:{±Ma«2 1 2. 2 1 3*sK^te.^^T^^ 

20 

[0 0 3 9] njlftvy!. 2 0 1 {±. SIS 2 1 4 C@^$tl 
fcT>*— ^2 0 3 a~2 0 3 d^SEi^i: b-r*tS2 1 

4®«a(3Wf^^t!inite^a;nii&mfiii: bT^tet-s. 

qJi!)^:^ 2 0 l©f^l:^V^«^lgP^±=&^@^fi1si2 0 4, 
2 0 5©-:^X{i3K:Si:a^t!3. Plttv^ 2 0 1 A^ia 5 
ffl;fe:&;J[Rit'^tebfci:§s -etv^nia^mfii 2 0 4 , 
2 0 5 fc®«^ !3SiS>!)S^^b-rs. 
[0 0 4 0] M^m<r)^ktiimMmits 03. 04 T'lffiBfl 
bfe5fe©«?!l©*)©i:I^^T-fe2). mdJCn'^t^o^Ji'MM 
30 ^««t-SCi:lCi-3Ts It-r Km«i2 0 8, 2 0 9, 
2 10, 2 1 l©iE)^*«^DtBb-^-r<'5:S<. 

[0 0 4 1] 0 7{i. T^^mizi^^mmnm^imm-^ 

<Dmm±. m^mmmi 3 1> inajKt^mgi5 2 32.^ 
a^ai^2 3 3. iiitimm^2 3 4*^5.^*0 fg^Epsn 

w 2 i D ^-s. iaMJKt^mgp 2 3 2 {±. #s§ac S 

1, CS 2?£:*-ra 2o®"or^ga3>7*>-9-A>f)*o 

T*?t)s cfie>®"5I'S§a3>7^>-9-{i:0 3~H6T-Hft 
40 B^bfcon&v-x 1 0 1 ; 2 0 1 i: l»®a 

^S111 0 4, 1 0 5; 2 0 4, 2 0 5{C<toT«^$ 
^fil!^tHa52 3 3{±T-:hP</;^^ >>^SW3, S 

w4, SW5. m^mmmop I. rj>7^>+j-cT, c 

F{3ctoT^^$ixS„ ;±i:^iiSgi52 3 4{±SjSVD 
D. SlfftiifiglOP 2. ffitn;R4, R5, 6, R7, V 
R, 3>^>-y-C4. 'Vx-:} — PAZRt<tt3-r^fiK^ 

[0 0 4 2] iS^mn^2 3 1 h JniSJKt^thSP 2 3 2. 
^4tftmSB2 3 3ii;^^ ^^^F^-\'/V>^[l]gS:B^JC>& 
50 *;^^-r ^:^5^CDON-OFF16f^t3j:oT^fi 
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mm (opi©aj±;) ^vot-r^t. ^^m^ommt 

^;b5a.S(c43(tSH-«lJ^'f 5 >^4*L. Vo(n-l) 
[0 0 4 3] 

[IS2] CF•Vo(n)=CF•Vo(n-l)-CT• 
Vo(n-l)-CSl -VDD+CSZ -VDD 

[0 0 4 4] ±13 m 2 : {±, mmmz{±ik(D cifc 3 d lo 

[0 0 4 5] 

[8St3] Vo= (CS2-CS 1) -VDD/CT 
[0 0 4 6] tA^oTs ADi«SA5*i^l±l«^tEPin^ni.i: 
§v ojiijv;:^ (oJi&WIS) tZ-zxDm^nW'ZX^xm 
iS^nS 2r3CDn>7'>+KD»a«SOM (CS2-C 
SI) ©fg*5sjsttJ;^,vot^g5$ix5, :i(Dlhtim.E. 
Voti. m:^ilSll]SS2 3 4tcJ:oTm«©5r7-te'> h 

SjE (®'»{ii[]MS*5iDt>&^v>«?j-c-2. 5v) 

ig Cii^{i4 OmV/GS« (1 G}±9. 8 m/ 20 

s' ) ') izmm-^ti^o zoDj^o^jiM^mmizji-ox. 

[0 0 4 7] J; S»®§S55;ADiSjg-fe VittZJlt 

<4^!I5:I2I8 t^fo 11 3 St>'l2! 5 EI^ b J: d . (tS 
«f*,§5i:pIi{;vj:^cr)S^:^S:L 1. iaaJt*.^®*^©* 
$^L2tU -^-CQtbL 2/L 1 ^At:-rS, HtC^ AP 

(CS2-CS1) cDfiS^ACfc-rsi:. HISfCTix^n 
TVi-Sidt-, A#l. 3 3cDtC5T-^S^^tiAC*J 30 

^^©:S$L 2®ltAtt0 . 8~2. 2ttf.^oV^-D 
X. X (=L2/L1) A^O. 8~2. 2©®fflT-Bll!) 

^fs^mm (AC) ^f#-5 3i;*sqjtgi:«c2,, 

[0 0 4 8] *^B^fc:i5»«g»SJDilSS-fe>1tOWf 40 
ffll21<£119{-:^-ro Il9ttll4 (a) fe^V^^i|I|6 

(a) izmm-r^m^mx'^^. ^im^T. {ajwimm) 

10 1 ; 2 0 1 Ymmi 06~109 ; 20 6~ 

2 0 9©/-^^->i:ll:^mffil 0 4, 1 0 5; 2 0 4, 
2 0 5ffl/'^;^->AVt^>>dr^<3aiEtc:y^^->^><7 

X'^r^m^izit. ms (a) c5^-rj:-5c. nsm^p^i 

0 1 ; 2 0 1 i: 2 oOgl^S® 104, 105;20 
4, 2 0 5©^[p]^0*$Wl , W2As^tL^tl.^b< 
T^eSo L-A^U. c:n^®mffi©/'^^->-></tXl/As 
^l:"2.i:. 1219 (b) izm^^T^XolZ. MlRlge©«$ 50 
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Wl i:W2 i:{±^b<:ft^^ev^, z-cotzisb. 1 1 
4 ; 1 2 4 i;ga:^[S]tcjjDi£SASiDt) !9> nfit; x';^ 1 0 
1 ; 2 0 1 IZ&m. 1 1 4 ; 1 2 4 hSil::S-|R]©^{4A y 

Ai^ufeis-^. ite© CiS4D T'«$ni>sa^'fbAs^i:. 

[0 0 4 9] 

[j§Sc4]AC.,=£ (S2-Sl)/(d + Ay) 
AQjiiSASt^mi^lRliCillPtoo fcB#©^J|^{b A C 
AC..©ltAsflfal^^®Si:'&^3^ *^i(±SMM©-SHi:'& 

So 

[0 0 5 0] RJibv.^^ 101, 201 (Dm^^ h i: b, 
MS 1 1 4 ; 2 1 4 i^Blitf^:^ 1 0 1 ; 2 0 1 m<D^'i' 
yy^dtL. htd(Dtth/d^j3 tt^t^. 0t 
AC../AC©M^^iai OlZmTo mi 0\Z7fi-^tlX 
V^5J:5C. /?AS20t&ffelft!SSJg (AC.. /AC) A^ 

^^ti^mmmmmmt-mz±4---5%vj.rtrj^-DX 

^^S. *^^©»«S!fiiCioMS-b>1t©ftiifft^JSAs± 
5%JWTlc:&5/?©WiEll OA^e, 1 . 2~3. 4Tfe 
•?x ci©tefflT-/?®fii&BS;^1-n«J:V'>c:i;As^A^i)o 

[0 0 5 1] mmizm^^ntzmmmmm^-^-^- 
>mm:^mz-z>^^xm.mT^„ m3Rum5iz^i,rc 

©ffi^EISiai 1 (a) iS®7?^S:iJiB^-rSi^P« 

^m^mi 1 (b) > (c) ic:^-ro ^^b\ eii i 
(b) . (c) it. ^n^etimi i (a) ©b-bwh 
H^itjfB' -B' mmxtb^o 

[0 0 5 2] M7t7'n-fe.;^tJlHbTs qJK^.x 1 0 
1 ; 2 0 1 ©gi5^A5affifcMbTMffl©*:S-[R]{C-r^aT 
J&J5E$nt«-gr©«^$:lI?Nbfe^®A5|ai 1 (b) T- 
feS. ^KDm-^. qlS&v;^ (oJlbWl) 1 0 1 ; 2 0 1 
i:ili:^Sffii 0 4 ; 2 0 4©P5©»Sga<t oJt!; 

v;^ (pjt&«;ii) 1 0 1 ; 2 0 1 tmm.m.m i o 5 ; 2 

0 5M©»«^aAS;*;^</^^, zti^mm-r^tzib. 

X-T ry5=-SWa 1 , SWa2, SWa3&^t)#^T. 

S.-^affil 0 4 ; 2 0 4i.rS^|li?fiffl©M^'-v 1 2 

1 ; 2 z i^mm-r^o :i(Dmm^^^m'&mmi 0 

4 ; 2 0 4©®«As^^j;«3ttf aSW)-^?. 1 0 

1 ; 2 0 1 ta^mfiS 1 0 4 ; 2 0 4©K©»S^S 
Uftiv^ 1 0 1 ; 2 0 1 tm^mm 1 0 5 ; 2 0 5 

m(Dmmmmtmv<ir?>ztt^X'^ho 

[0 0 5 3] |H]«tc, rJKj^;^ 1 0 1 ; 2 0 1 ©^^S-A^ 
»fi{cMbT*fiffi®:fc;i^|pi{^-rixfeJS-&©«l^^ll^b 

fe*)©A5|Ill 1 (c) T-fe2.= i©Jl-&s "BJWj^;^ (oj 

ibs^i) 1 0 1 ; 2 0 1 hia^mii i o 5 ; 2 o 5 ©ra 
©#a^fiJ; 5 1>> Uift-^;;^ (aJffijflill) 1 0 1 ; 2 0 
1 tm^mm 1 0 4 2 0 4 ra®»ffissAs;*^t < *t 
•So 'n^&«^«•rsfcto^ 7.^ <;;5^swb 1 , swb 

2, SWb 3^WD#XT. ^SttH^eaiffil 0 5 ; 2 

0 5 izmmmmmo:>^'i^-> 1 2 1 ; 2 2 1 
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5o ^(D»m^.^^m^Mmi o 5 ; 2 o dommtm 
mmi^mi^^n. 'mm-^:^ 1 0 1 ; 2 0 itm&mmi 
0 5 ; 2 0 5m<Dmm^m.^. ^sm-^T. 1 0 1 ; 2 0 1 
tm^mm 1 0 4 ; 2 0 4 m(Dmm^mtm l < i 

[0 0 5 4] :^'r >;^5^CJ:oTSI^Sffii: 

^>;^Sr^^ti«ft-t-5-i:A^T-$?.c Hmm-^ 10 

[0 0 5 5] 01 2 ::<'f ^y^^W<0W^^tz&>COm 

SiSVcCs h^>S^*;:^<5'MN 1, y'f::^— F 

Z R 1, 1" >>'^•— I NV. >;/^Swab (011 

>y5=-SWabCD0N-0FF*s$iW^n?)c i©j;5 

[0 0 5 6] 01 3ii. mmms&(Dm(Dm^yn-tmr-^ 

i)o C©^g[llS&{iA:*iS^ IN. mMmS.Vcc. h 30 
^>i^;^^5^MN 1. ffiifCPR 1. -fvA— <5'INV. 7. 
-^^v^Svtah (01 1 tC^bfeiiSffl^-f if^^) T-« 

PR 1 ASffi^bTSSi^^n. TV — K-:i>V— KKiSi^ 

•5, ^©C hCioTt' >-'N*— ^ I NVAS^te^^x. |5] 

[0 0 5 7] Z(Dm, EEPR0M^O[lg&^fflV^Tt> 

4{i. qll&v;^^^ (pribmil) i: 2o®@^«1§it<t-o 
T^fig^ti-S 2-:3CDn>7^>-9-®»«^E:^liSt-Sffe 

[0 0 5 8] 01 4 (a) (c^bfe^S^yt-Jis HISfflllJE 
2 4 1 S: pfi!) x'^ 1 0 1 ; 2 0 1 tV-^ K«® 10 6; 

2 0 6mzwM-r?>o z(D:^mi±. '^m^:^ i o i ; 2 
0 1 fcit-r Ymm 1 0 6 ; 2 0 6®r^tc#ffi-r?.^«^ 

::^j{r<toT. Pli&x';^ 1 0 1 ; 2 0 1 S:S!:^ll@l 0 50 
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4, 10 5;204, 205 i;ffl?*|Pia5®S$-W 1 , W 

ms.2 4 KDmEEii^^^^ztizx-^xmrn-t^o z 

[0 0 5 9] 01 4 (b) ti. 014 (a) ©;&«i:|5| 

mmmmE 242 ^ bikjv;:?. 101. ; 0 1 h+i- 

-f F«M1 0 6 ; 2 0 6 ra{cEpiat-i>3i:(-J;oTqJl!j 
t;;^ 1 0 1 ; 2 0 1 *W1 fcW2As^b<5S:S{iM*T- 

-C as (0^®fii^IT*{i 1 0 8 ; 2 0 8) 

ig4;^'f >yf^2 4 3S:^bTtiO»3«5^T-y--( 

ffi®Httfl?JfflIt3J;oT. Bliijx';^ 1 0 1 ; 2 0 1 h-y-'f 

Ant-s:ii:J5;<. 2-^®n>r'>-t^®»«^g^^fi■r 

CO 0 6 0] *^B^icj;5»ssas;iDii«-b> 
'>)-cDmm:^miz-o\,\xm.m-t?>. tm. 03 25:1^0 4 

g5^,l^g bfcAD^sK-b >v-i,tm-commyv-{z:^xmmx' § 

^tzSbs JWT-t:fi0 3&I>'0 4t::^bfciD3^jS-b>it® 

[0061] 015, i^ieii. :^mmK x^mm^m. 
mumm-^ y^(DWimyjm<D-m^mM-t^^ xg0-e fe 

So 01 5S:T>'01 6{i. 0 3cDA-A®fffiiCffl^-rS 

0T-fe-So *-r> *iesii'Un>A»e,*5*«i i4t 

m^m^tm io, m.) 3 0 it:^-!f^i^^>3>i.s 

t-eoit^'fbM (Si.N.M) 3 0 247^5jfi^i'3> 
f i. (a) o 

[0 0 6 2] ^IZ. S iiN.aS 0 Ztr^^bfcjftM' 

hfcifili^^ntr/'^^ — >*::lVbTS i,N,M3 0 2 
K^-l'ai>;;5^>^b. S i. N,M3 0 2tC;j^hVi?;^ 
h®y^<S7 — >?£te¥-rSo MV^T^ Si,N,JR3 0 2* 

IzX^V-yi.. l^fcbTH^mSil 0 4, 1 0 5* 
ffjsers (b) o 
[0 0 6 3]^©^. SiO,M301. Si^N.MS 
0 2Sr:3^->5^>^^K?*U ^©«^<bM (SiO,^) 

3 0 3*CVD{C<tt57=^4^i^^>3>-rS (c) „ SiO 
,M3 0 3^:^M/i^;^h*axtJ;t). K ^-f 

0 4^m^1rh (d) o 

[0 0 6 4] ^©±{::^i^B^^> UnVfllSOSSrLPC 
VDl::J;!5 7^:^i^>-3>b. U >i!!tac i.5#«'fb^0iS 
S i O.^^bms 0 eSrCVDt i bT^'Ki^^'H 
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(e) , iggv^-r. S iO.M3 0 6&7^Mx5^;^ 
hSDXtCj;^), F^-i'ni>j;f^><y5i3C^CV->. S i 0, 
0 6tc^igai>U:3>M3 0 5 SiDX-rSfcto®>''^ 

^->&iK¥-r2) (f ) o 

[0 0 6 5lij?JC. S iO.JKS 0 6t:^;^^>i:bTs 
^ifig^i^'J 3»K3 0 5 ^ Fv-i- Jl'7 5^><5'•■r-A□X4^T 
^ (g) o ^iKa^B^>U=3>M3 0 5©T;5®S 

iO,J13.0 3^£7<;/^i(QiatJ;-QTI?S?*b> T>*- 

^J5Kr?.o laslc^UfeKdi^l 1 2, 

1 1 3{i7>;/K4S iO.M3 0 3 ta*egtCa|l< fc» 
©aBSi:bT{>^ffl1-* (h) o 

[0 0 6 6] :i(Dj:^rj^mmy^-^:^^mm-r?>:itiz 

© a^a^S i: nJlft V ® ra© c V D C J; o t 

m^^ti^ S i 0,)K(cJ;i,)Jil?$»A^plBgT-fe ^ 

[0067] HIT, mis, mis tt. ^^^B^cis 

PSSfi^AQjiaaf-b >+)-©Mii::^ffi©f1il©^J5:iftBj3^5 

4{cfa®fbm (SiO.lK) 3 1 1 &7^7}ti?>'9>b. 
^e.tC€©±tS{t}IK (Si.N.m) 3 1 2-%:=ri!?''Jl^ 
3>ir^ (a) o 

[0 0 6 8] Ml::^ ^i^B^v- ij p >SI3 1 3. S i 0, 

s (b) , s io,M3 1 4^-!i-^h\yi^:^\-izmm^n 

fc/^^->^^bT F7'i'ac<y5^>^^U SiO.)K3 
1 4ir:^vM'i^;;^ hCyl^-V^te^-r-S (c) o 

[0 0 6 9] S iO,jK3 1 4<£^.X^^i:L.T^ 

i^B^J/';3>3 1 3^ F5'l'ai-;;^>yL^ 1SIS«M 1 
0 4, 1 0 5. it -f K«MfflS2ifS3 1 5^fl^M,t:^o ^ 
©^. S i 0.M3 1 4SK5*t-i. (d) o ife»C> S i 
0,m3 1 6SCVDlcJ:»)7=';KS'i^3>-r5 (e) . 

[ooioim^s s i 0,M3 1 6 hixi^;?; hin 
xtJ;t) H^'T J^>>f^><>'b> ^©7>:<J— giS-^f-'f h* 
®11tc^?.?L3 1 7^ffM-r5 (f) o ^©±t^igffi 
i'';:3>M3 1 8*LPCVDlc:j:»35^4ts>i'3>bx 
U >i!La{Cj;i,z|[m^b*[!;a®^s SiO,M319*C 
vpicj;ti7^5l<i'i'-3>-ri. (g) o 

[0 0 7 1] S i 0.]3M3 1 9^£*:Mx5;;;^ hiDXfcJ: 
t) h'^vf -ii.;;^><7b> S i 0.^3 1 9{C^)ggi^'; 

n>M3 1 8 $inxi-i,feto©/-^^— vste^-r?) 

(h) , dli^, S iO,M3 1 9Sv;:<>>i;b-C^ 
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miy'J-nymS 1 8 5 K^-e Ji>:^^>^^T-*DX4^T-pfc 
S i O, M 3 1 9 =£1^*1- * ( i ) o 
[0 0 7 2] ^*gHlv^Un>M3 1 8©T;^© 

S i 0.M3 1 6?£7>3;^^£!!Sf3j;oTl^*b. 

E13tcnsbfeKii?i 1 12, 11 3lity yM^m^ 

f'^t s i 0.M3 1 6iz$mmizm<tzist)(DMmtL 

[0 0 7 3] 'Oi-S^eSSiirn-bX^affi-rs^hJC 

tzisbs mm^h(oi^yribt^mthti.y). d^s^b^ ® 

ffJ^t-Sfe*6©#SiJ^t7-D-fe7;A5i£i'S^^<. 3X VT^i> 
rSHAs^l=l:,:^v^„ S*S±©lll^S«it:qfi!j^P^ 
©ra©^^ >y rtt C V D S i O, IWtc: J: SIWP^iJW Pl 

tcJ:^T^^^^^nfc^*Saiii>- y n >^fflVATfl^J5Eb 

[0 0 7 4] 112 Ott. *^B^l3j;.g)»S§a^i]0j$S 

-b>-9•©flil©^?!l©¥®lIlT•^-5c 122 1 {i^cwHia-r- 

(a), (b) H:|12 OcfilCjg^N^nfeA-A. 

[0 0 7 5] ^©«?iJ©»«^3^*D3SfiE-fe>tl-i±^ -^i^ 
^B'y U 3 >»S 4 0 7 C^[Sl bTiag^flfc— ?:f©H^ 
«ei4 0 4, 4 0 5. T>.*— ^EP4 0 3 a~4 0 3 dt- 
aiS4 0 7 tcajg$nfc4fi®S5 4 02 a — 402d^c 
30 J;oTaffi4 0 7±lC^J#^nfcoHi;v:;^4 0 1 Sril;?. 
5.. »4 0 2a, 4 0 2b; 4 0 2 c, 4 0 2d{ift^ 
2 X L 2 <DnW%m-kmWL b. pfi&v;^ 4 0 1 L 
1 tCt)?coT^©i^{Pi|g|5S:i^if *)M^-^^$^^TV^So 
*)Sft^-U3>affi4 0 7©SHfc{i^SMMi:^2.S i 
0.M4 1 1 iiS i,N.J^4 1 2*s«jS^^^"rv^5. ql 
4 0 1 rtt. .r ©lll©«i'IIT-{#.3fll©.:^ U \v F 4 0 
6*sig;{t^n. «ffi«tg&*1-So 0 2 1 (a) ^Zm^ 
nTV>S<taC, lll^Sffi4 0 4, 4 0 5 ttoIiijT;^ 4 

0 1 {cig(te>nfex'j 5/ b 4 0 6l*lCA?)ii^T■ari&■7 
40 7. {oimnM) 4 0 i©{Hi:»jt(£[eb-t:v>s, 

[ 0 0 7 6 ] SMtC^t b7jc^:&Iql (El 2 0 . 11 2 1 © 
{ciDM^A^iDtJ^ii. •pHi;v;^4 0 1 A^gi^ 
««i4 0 4,4 0 5C^bT^{^[b^ ■pj|&v;^4 0 1© 
<;/ N 4 0 6©4g®i:@^@fiB4 0 4, 4 0 5 i:OM 

©^^ 'yrds^n^n^-fb-rso 

[0 0 7 7] DlK)^;^4 0 1 i:ia^««i4 0 4, 4 0 5 
i:©pi*|Sl®iM5:S, iaill«-tf0©^«t«c®{c43tt5Bl«) 
•=?;^4 0 1 i:H^©ll4 0 4,4 0 5i:©:3f-\'\y7'* 

50 mtm^t^dhiri>ii. aim-^y^4:0 ihm^nM'^o 
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qJ»V7:4 0 1 ^glSmil4 0 5^::J:oTffi^^n^a^ 
ilS^r > it i*I Ji^^E ^ tiT V ^ ^ 2 ffico > ^' > ^ ® 

[0 0 7 8] 

[^5] AC = 2 <s • S • Ad/ {d' - (Ad) ^} 
[0 0 7 9] ::(Z)^y(Z)JnMfi^>itT-(i. pii!jv7:4 0 
l{illl^«ffi4 0 4, 4 0 5^^±lzmoMM^ti:'^X 

--c5DtSg^^^T^S^«:114 0 4, 4 0 5^CctoTqI 

^m^i^M-r ^ c: i: f± V ^ o 
[0080] 1122(i. 020,021 iZml^tzl^nMS. 

^3. ^4 0 2 a'-4 0 2 dapli&v;;^4 0 l^EI^SS: 
LI. ]l^-i^»4 02a, 402b;402c, 402 

dCD^^ODS^^L 2 i: ^cDtfc L 2 /L 1 $r A ht* 

A^AC(Z)SS»&5t<K)^i:> 02 2^::S"Nb&J:^t:: 
AAU. 3 3©^C5T*AC>bsg;^^)&:5o ^S^^bA 

^a'^'ft;AC©;^t^m^m*»jSt-^^Sr^;t^fc: 

CDS^L 1 ^CMt-^^t:0*^(Z):S^L 2CDitA(i0. 8 
-2, 2h:fe^o t^oT. A (:-L2/L 1) t^O, 8 
--2. 2cD®HT•BJl&Vy^(D^]■ft*^5fe^t~^i:> ^'J^® 
H«T*^*)^^<t<^#^®« (AC) 

[0 0 8 1] 023 2 5 tt. 02 0, 0 2 1 b 

Xg0T-fe^o CCOXfl0(±, 0 2 0(DA-At;it&'Qfe 
»r H J ffl ^ t* '!> 0 'i^ o 
[0 0 8 2] #JSH^B>'U:3>;6^?>^»:^aiS4 0 7 

^fStSYbSI (S iO. M) 5 0 1*5=^:*?S^S/3>U $ 
e>^c^©±&cS^b{K.(S i^NiM) 5 0 2:&7^7K^:^>-3 
>-r^ (a) o 

[0 0 8 3] 4^M/S^;:< ht^Iff^^nf^^^^J^-V 

S^UTS i, N,IK5 0 2^ K^-f :n>y5^>^U Si 

V^T. S N,II5 0 2 ^ bT:1^*P>-^U >^ 

El^miS4 0 4,4 0 5^mmir^ (b) o 
[0 0 8 4] ^(Z)ms SiO:M501. Si.NJI5 
0 2:g:I^*b. ^{bM(SiOJS) SOS^CVDt:: 
X^^T^i^iy^y-t^ (c) o S i 0JI5 0 3S:7^b 
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\yi^7.V1iu:r.lzX^. Y'^-^ :^-j^yifT^ (d) o 
[0 0 8 5] S i cms 0 3 ^v;:^^hLT. 
S/U =i>atg4 0 7 Sr:x:>:;^>//j!jPib. ^(D^SiO 
iM5 0 3^l^*-r^o z.(D:r,m^2;^^X-mR4 0 1<D 

0 4, 4 0 5{±^OtH]a$5 0 4©iiiaMt:UTtB3^-ri) 
(e) o ^CD±JCS iOJI4 1 1 iiS i,N<JK 

4 1 2:SrCVDJ3i!5 7^*e^i>'3>U St3SiO,m 

5 0 b^CVT)\zX.^'T^-i^t^^yt^ (f ) o 

10 [0 0 8 6] S iOiM5 0 5**hl/S^7.hi[]XtiJ: 
t) K^^al^y5^>^b^ T>*— a5i:5&S^i&5 0 6$: 
*nxt~^ (g) o ^OD^x ^*£ffiS/Uri>JK5T) 7&L 

S i 0:JK5 0 8 ^CVDl^ i f^^^'^^v^S-a 
>-r^ (h) o 

[0 0 8 7]*^::^ SiO,JK5 0 8>&*:M/i/*;^bJ0 

xt3<J: t) K^^:i^^v^>^b. ^S^B>'U=?>M5 0 7 
:&SDX-r^fctoC0/'i<57 — >^te¥t"§ (i) o m^^x. 
— >i)S^^^nfcS i OiJK5 0 8 bT 
20 ^)isg^vU=?>M5 0 7$rK^>f:3i>3;5^>^T*JnXb. 
inx^. S i 0,M5 0 8^1^^^^ (j) o a^^C. 
-as>b^^^^S>'.'J:3»K5 07i:Si,N^M412cD 
P^trffffif^S iO,JK5 0 5*:7-;^5[iat3j;oT^ 
^bs -lr>itl^^Pa5^^^-rs (k) o 
[0 0 8 8] :ic7)cta^M3g:7"n'fe;x$rggffl-r^chti 

^^qjfgh^fet). /jNMIb. f£{ffit&{b:65pJtgh^^o atl± 
©0:^8:114 0 4, 4 0 5 hqji!;v;^4 0 i(Z)^^^y:/ 

30 s i m 5 0 5 J: ^ c V i>m.m%mt^m^x^ 
[0 0 8 9] 02 6 ^^mnns.^tm^'^ 

2 7 (a) . (b) (i. ^^0 2 6 •t'tctg^^nfe A- 
A, B-B^-f >T*oDBfHJ&«*^bTV>^o 

[0 0 9 0] z,(Dm(Di]mSi'^y^\±. ^iSa^BvU3> 

Sffi6 0 7±ic^{±SbTgStte^nfc-*t©El^S®6 0 

9 , 6 10^. -^im^^ {-^imwm) 6 o i . pii&v 

;:^<5DjlH^^ffl1"i><t^tCbT»fi6 0 7 0DftHtiiS{t 
40 ?.iafc^$^6 0 8 ^SrCS^^o a^SHe 0 9, 6 1 0 {± 
g2S®6 0 4, 6 0 5tCJ;!9^g^^nTV^^o #^gS>^U 
=/>S«6 0 7(5D*at3(i{S^IIi:)fe^S iOiJIS 1 
1 i, N,)K6 1 2*saB^nTV^^o m®«tg$:W 
t" ^nlttv;^ 6 1 n::{±;^U h 6 0 6;?)^SS(t?:)tis - 
cd::^U ^> h 6 0 6 F^^^— ^©gl^Sffi6 0 9, 6 1 0 
#'^;^U h 6 0 6 0yffi®JcabTiaR^tiTV^So qJ 
|&v;^6 1 Ui. T>A-gi56 0 3 a-e 0 3 d^WR 

6 0 7 (::[Il^^nfe4*®^6 02a-602dtcJ:o 
T> »«6 0 7±^C^^^j/r6 1 3 ^Sr^bTSJt^tlT 

50 V>^o*602a, 602b;602c, 602dtt* 
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$2xL2®M*#*.^^1t^b. qJi&v;^ 6 0 1 tt;^^ 

^ o 

[0 0 9 1] »tS!SH^U7jc2p:)J[fii (SI 2 60:fe** 

(SI) {csD^sKA^jntJ^i:. ^5m-r:^6 0 itm^mMe 

0 9, 6 1 0(;:^bTS{4b. ojK/vjx 6 0 1 

ffi6 0 9, 6 1 0 t(D:if^^:;y-t^^.ix^ixm<tf^o b 
tzIfi^X. qli&v;<6 0 1 i:H«aM6 0 9lcj;oT« 

fi!<;^n?.^l®3>7-*>itffl«?S§»i:. Rii&vxeo 

1 i:@^liM6 1 0(cJ;oT«^iX$n•^.^2©3>7^> 10 

[0 0 9 2] ^©^'Jctd^WJi^&a^BI-Siis ^^ga^i' 
ij n >*IS 6 0 7 !3 iitf ' i:*s;^ev^fc». 

0 i®^{4As^jps^tL5itto, -k>-y-A5ffi[«-rs:ihi± 

[0 0 9 3] EI2 8~I13 Ott, 1212 62iUfEI2 7{Z^ 20 

jj^ (S iO.) 7 0 l^feT^TKi^i'a^U ?e>t^®± 
tc^fbM (S i.N.M) 7 0 2^7^/JtS'S^3>-rs 
(a) „ 

[O 0 9 4]^(C. Tf^M'i^;:^ h{;:?i^^!ggm^:>'N"^-> 
*:/^bTS i,N,]ji7 0 2* b'^'f Jl5'5=•>b^ Si, 
N,jK7 0 2H*Mx;-?X h(D/^<57 — >^fe^-r-g.o 
V^T^ S i, N,)!i7 0 2 x'jXi' i: bT^Jfo >^-^'J >^ 
©^Mt)^-1';t>n'*.3i^^fcJ;f5 K-rb^ ^tetScbX 30 

ia^siii©ia)^6 0 4, eo^^w^m-^ (b) „ 

[0 0 9 5]^©^. SiO,M701. Si.N,M7 
0 2 b> mitm (SiO.M) 703S:CVD(C 

<t t)7='5j?i^i>3>-r§ (c), SiO.M703<£7^h 

ctf). iEJfa604, 605 C-^fi35:-3 fe?£a5Asatg± 
t::g5tBb-CffJfi)c^n§ (d) o 
[0 0 9 6] .^®±(c^SeHli^ U :3 >M 7 0 4 & L P C 

fT-5 (e) o ^Jga^BV-U^iVII? 0 4$r:n.y^> 40 

yiDXbT> mIia^gi5©{H!lg|5t|ll:S«S6 0 9, 6 1 0 
S^I^figl-^. |il^Sffi6 0 9, 6 1 0(iSEf,a6 0 4, 6 
0 5^CgE!^$^^TV^i. (f ) o 
[0 0 9 7]^©±tc. S i 0.M6 1 1 i:S N.Jii 
612i:SiOJM70 5 VD^C J: ijT-'^^JS'^'S > 
(g) o S i 0.1K7 0 5 5:4^ hbi^X hjjDXtci 
!3 K^-fJi'^/f^V^/U r>*-a5i:55:i)ei5^7 0 6S: 

to-rs (h) „ 

[0 0-9 8] ^©^. ^i!g||i>';n>M7 0 7SLP C 
VDt J; t3v^*4^i^>'3>b. U >i!Q!ilt-<ti.2|t«-fb®S 50 
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©^. S i 0,JJM7 0 8 VDC J; !35=-*^i^S>3 >-r 
S (i) o S i 0.M7 0 8^5i^M/->-^ hJDXlci 

0 7 4iDx-rsfc4i)©y';<j'— >*te^-r5 (j) , 

[0 0 9 9] ^ISa^v- 'J r? >M 7 0 7 ^ K 9 -f :x 5^ > 
yT-iaxb> pja;v;:<7 0 1 ^^:&V*©7^>*— gPS 
OS^BfiKb. ^®^S iO.JjM7 0 8<&l^*-r^ 

(k) . 

[0100] mmz. -asAs^iS^ffi V- u n >m 7 o 7 h 

S i.N,M6 1 2©P^tcf4g1-?> S i 0.JK7 0 5^7 

m^^^i^-t^ (Do 

[0 10 1] e:©<td'5;®3t7'p-trp^:£i«ffl-rsci:fcr 
■fe>t>-©tfefcBgPSr-)ase<J'fcI C^3i7*n-fe;^$rffl 
V^■rS^Jfi■r•§5fc^s!)^ EEggPi:© l5^>;/7-^bASpJtgi:^ 

fj. /jNgy^b. .f£fffi*&^b*5Rrtgi:75;5o a^s±©@ 

S«ffi6 0 9, 6 1 OiiPll&x'J^BO 1©:¥=^>;/7'{±S 

sic. a*g«Hic«jiT- 
^^tzisbmu-ifinmx'ib^o H^msJi^s^ffl 

[0 10 2] 

titmum^imhL. m/sbx^mmommm-^y-^^m 
fcci':). »a;§s©A^v>ydr<&tttB«?rtfH5T-««-e 

^ISto>5;#^|^ii5[i]!i&©«^A^ffi#l-'5:. 
So Sic. «/h©®»T-«*.^*J;<:^§'a:^a[ (A 
C) ^f#?.ci:AST5Jigi:/=e 5. -ffeWSSKC iStl^mP^ 
^ S/J^ Cfp ^ S c t A^T- ? S „ 
[0103] *^H^©ADiiJS-fe >tHi. -flSe^J'S: I CM 

my^-^7.t:m\^xmmx^%tzisb. EssaJt® i5=-'v 

7-{bAsqjsgi:>5;(3. /hg:ifb. i&mmtifim^tti:i>. 

mMx-^^tzm. -^-i Ymm^¥^m.Ti>rz&(Dm^\-^j^::i 

pJi!3x';^©df^ >;/7"{±S i O.MC C VDBUPffiiJffll 
[II1B©®#^S£B^] 

[0 1 ] *^B^{c J; S»m^SSCJn3*jK-b >1?-©-^J© 
[III2] *^sj3tc j;i,»S$fi5^;ia5ia«-fe>-9-©{i!i©^J 

©a*fllJ5£ss^^-rB&ll, 

[S3] *^B^lCj;S#m§fl:SAniia«-fe>-9-©-«?!l* 

[114] m^^izmm^tltzA-A, B-B. C-C7 
>T'©aifrHllc 
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[06] ia5cfi(Cfg?N^ti:feA-A, B-B, 

[HIT] *^B^i:<t?>#«^a^iiaiiijK-te>-!t®^»s5 
[0 9] :*^B^{cJ;S»a§«Si03aa-fe>1t®»fH 



[010] *^B^tcJ;S»S^SS;i!JDa«-te>it®ffeM 

[Ell 1] ffi«li^ffl^-?^5'->*5ff$fig^nfegPcQ'ffll£:^ 
0^ 2fcl>-iia*?SSrBiB^-r^»f®«5?;0o 

[01 2] ;^-f >>^^&«jb#^sfc«>®iasiiiE&o-«^j 

[013] m^m^cDmo:>m^^i'm. 
[014] pim-^^^h (oimmM) t2-o(Dm:^mmiz 

^mcD^jm^n'^i-m.mmo 20 
[015] :^^mi:ix^nm^m^iams.^y^(D^^ 

[016] *^B§cj;s#mg!aJCi!iDjas-fe>t>-ossji 

:^ffi©-fi?'J ^ s5iBj§-r S xfi0c 

[017] :$i^BMizj:=bW>m^m^mmm.-i2>v-<Dmm 
[018] ^^mici.^w>mnm^tmm-i^>it(Dmm 
[01 9] i^^BMizx^mm^m.jKiumm.-t>v-(DWM 

*SCDf1bffl«?!l^BJH^-ri.X|i0o 30 

[02 0] *^Bafcj;-s^«^a^;*nMK-fe>t>-®flb<D 

^!l©¥ffl0o 

[02 1] 02 Ocf CJg^^$tlfeA-A, B-B^-r > 

■T?cD»f®fl^tts^-r0. 

[02 2] 02 0. 02 1 ts^bfeApj^a-fev-y-oittt 
^^■r0o 

'[0 23] 020, 021 Ufe^a^SiCMfi-b 
[02 4] 02 0, 0 2^1lC^Lfc»m§gSiAnaS-fe 

yv-(Dmm:^^(D-m^mM-r^:^mmo 40 
[025] 020, 0 2 1 vtzmm^A^mm^-t 

[02 6] ?ts:^B^{cJ;^»«gaS3!iPaK-b>-9-©fte® 

[02 7] 02 BcftJg^SnfcA-A, B-B5-f> 
-ecDlS)TBJi^^£^-r0. . 

[028] 026 RZfm 2 7 bfcADiSS'fe >-9-(DSI 
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ii:^?£©-^?iJ t-x®0o 

[02 9] 0 2 6si>'0 2 7 izm\^tzimm^y-v-(D^ 

' jg^^fiS©— W&^t-x®0„ 

[030] 026 RUm 21\Z^ L.fcAP3£ffi-fe >^<Dm 
it;^?* © — <fe^-rxfi0. 
[^^©B£Bj3] 

10 1 -pHI) v;^ (qJlbm®) ^ 1 0 2 a~ 1 0 2 d- 

1 0 3 a~ 1 0 3 d-T>*-ai. 10 4. 105 

-m^mm-. i o 6~i i o--t^--f Ymm. 112,1 

10 1 3-«a?i. 1 1 4--»S. 1 2 O-df^-yT". 1 2 
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